Competitive immunoassay for microliter protein samples with magnetic beads and near-infrared fluorescence detection.
A competitive immunoassay with near-infrared (NIR) fluorescence detection to analyze microliter biological samples with an amol limit of detection (LOD) is described. An important feature about this technique is that the immunoreaction and fluorescence detection are separated into two distinct steps, allowing for independent optimization. In the immunoreaction step, NIR fluorescence-labeled antigen (Ag) competes with the unlabeled analyte (Ag) for antibodies (Ab) immobilized on the surface of paramagnetic beads. A magnet is then used to separate the bound antigen from the free in the supernatant. As the amount of Ag in the sample increases, there is less binding between Ag and immobilized Ab; therefore, the amount of Ag in the supernatant is proportionally related to the amount of Ag in the sample. In the fluorescence detection step, aliquots of the supernatant are concentrated onto a protein binding membrane by a capillary blotting technique with an optimized 33 nL/min flow rate. The fluorescence of the blotted spots is detected with a NIR sensitive photon counting system that is optimized to an instrumental LOD of 30 000 fluorophore molecules. This competitive assay demonstrates a sample LOD of 400 pg/mL of unlabeled rabbit immunoglobulin G spiked into bovine serum. This design features low sample volumes and reagent consumption.